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How elevated CO,, impacts
GHGs exchanges over natural or
managed terrestrial ecosystems?

Atmospheric CO; Concentration, Mauna Loa, HI (1958-1899)
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Thelocation of FACE site at Wuxi and aformerr'
trace gas observation site at Suzhou

CH, 1994-1997

Site Ioca_tion:
Suzhou, China
(31°16'N, 120°38'E)
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CH_,emission
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NO emission
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CO, emission dueto total ecosystem P
respiration (TER)
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CO, emission dueto soil respiration (Rs) ™
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CO, emission dueto soil heterotrophic
respiration (Rh)
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CO emission
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Observed CO, emission fluxes during

the paddy rice season
2003. 7. 21 ~9. 29




Soil CO, and N,O concentration profiles™
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Previous knowledge on FACE effectson P!
CH, emission from paddy ricefields
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P.
FACE effect on CH, emission in the 1% and
2nd year after suddenly CO, elevation
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FACE effect on CH, emission in the 379 P
year after suddenly CO, elevation
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FACE effect on CH, emission

Low N (2001 - 2003)
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Seasonal total CH, emission increases ver sus
organic carbon input at a higher rate under
Ambient than under FACE condition .
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FACE effect on CH, emission

FACE effect

Low N ( 2001-2003)
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At alow N application rate, the effect of elevated
CO, on seasonal CH, emission negatively
correlated with organic carbon application rate,
which could be described with alinear function.
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FACE effect on CH, emission

p > 0.46 m FACE
B Ambient

All residue

returned
p <0.1 p <0.06

f_j%

Half residues Half or no residues
returned, LN returned, LN or UN

HA
'©
i

el
I
O
()]
=
B
B
<
S
<
§

[a e
ju
=
—
o™
o
(=3
N

2001-UN-AR
2001-LN-AR
2003-LN-AR
2003-LN-NR
2002-UN-HR
2003-UN-HR

Field treatment

The significant level of FACE effect on CH,
emission Is not only associated with organic
carbon application rate, but also associated with
thelevel of fertilizer nitrogen application.
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FACE effect on CH, emission
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At a usual nitrogen application rate, does the
FACE effect on CH, emission also linearly vary
ver sus or ganic carbon application rate?

No clear, yet!




FACE effect on CH, emission
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Assuming the dashed lines for No N, UN and HN (high N)
aretrue, then a function, with the N and C application rates

being the independent variables, might be established:
FE,, = -0.0004N-C -0.037C +0.0015N2 + 0.57N + 24.5




FACE effect on CH, emission P

Organic carbon kgc ha?
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The FACE effect on CH, emission from rice paddy fields
might be positively up to 300% or negatively down to -150%,
depending upon the combination of N and C application.



FACE effect on CH, emission P
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Under the high organic C application level, the effects
of organic C supplieson CH, emission usually override
the FACE effects. The overriding effects are especially
mor e obvious when N suppliesare limited.



FACE effect on CH, emission
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The vascular transportation capacity of
transferring CH, from under ground to
the atmosphere through rice plants Is
not enhanced dueto elevated CO..
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FACE effect on CH, emission e
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Thesetwo figuresare
Dissolved CH, in the Soil Solutions (5cm)

provided by Jianguo Zhu
——Ambient —m—FACE and Zubin Xie (Institute

of Soil Sciences, CAS)
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Dissolved CH, in the Soil Solutions

CH, production is stimulated due
to positive FACE effects on root
production and exudation.



FACE effect on CH, emission P

Mechanically, the positive FACE effect
on CH, emission is mainly due to
enhancement of root production and
exudation. Vascular transportation Is
not important for the positive FACE
effect on CH, emission from paddy rice
fields.
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Further study at the present experimental platform



FACE effect on CH, emission

Further study with modeling approaches:
Adapting available model to FACE conditions.

P.3



In summary o

» At alow level of N application, the FACE effect on seasonal
CH, emission is negatively and linearly correlated with
organic carbon application rate.

» The significant level of FACE effect on CH, emission is
associated with the level of fresn organic matter application
aswell asthelevel of fertilizer nitrogen application.

» The positive FACE effect on CH, emission is mainly due to
enhancement of root production and exudation. Vascular
transportation is not important for the positive FACE effect
on CH, emission from paddy ricefields.

» Further experimental and modeling investigation on the
FACE effects on CH, emission from paddy rice fields are
expected.






